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Title: Head for an automatic device for emplacing a surgical suture. 



Abstract : Area of applicability: Medicine, Essence of the 
invention: The head assembly is comprised of an arcuate needle 
guide, a needle advancing mechanism, and a drive means, whereby the 
needle is forcibly advanced in order to pierce the tissue being 
sutured, and is further forcibly advanced with appreciable force... 

(Total of 2 Figures.,) 
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[Specification] : 

The invention relates to the area of technology of medicine, 

particularly surgery. 

Surgical suturing apparatuses are known which are comprised of a 
body, a needle-shaped implement, a housing for surgical staples, a 
lever member, and an advancing mechanism. 

Such known apparatuses have drawbacks relating to the continuity 
of the suturing process, the complexity of the apparatus design, the 
excessive size and related inconvenience of the working part, and the 
use of staples instead of sutures. 

Also known is a suturing apparatus comprised of a body with a 
working part comprised of: an arcuate needle guide, and a needle 
advancing mechanism which is mounted on a shaft. 

Such an apparatus has the drawback of impossibility of automatic 
suturing over the entire extent of the incision (wound) in the 
biological tissue, as a consequence of unavoidable slippage of rolls 
of the needle advance mechanism which rolls serve to advance the 
needle, resulting in impossibility of automatic fixing of the moment 
of exit [sic] of the needle from the tissue. Additionally, the force 
which can be delivered is limited, as a consequence of the fact that 
it is determined solely by the friction of the needle against the 
roller (under conditions of small surface area of the needle) . 
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The object of the invention was to devise means of shortening 
the time of emplacement of the suture, simplifying the design [of the 
assembly] , and facilitating the operation. 

This object is achieved in that, 
in a known type of apparatus, comprised of a body having a working 
part in the form of an arcuate needle guide, and further comprised 
of a needle advancer (needle advancing mechanism) which is disposed 
on a shaft, 

the head assembly is comprised of: 

--a mechanism for moving (driving) the working part, said 
mechanism comprising a bushing which is mounted on a hollow shaft 
which is connected with the body, with the possibility of turning, 
and, further 

--a detent which is rigidly fixed to the surface of the bushing at 
its (said detent's) first end and is connected to the body at its 
second end with the possibility of axial movement, and 

-- rod-like main guiding supports rigidly connected to the bushing, 
which supports bear the arcuate needle guide which needle guide 
comprises a strip with rod- like terminal members which terminal 
members are disposed opposite to the rod- like main guiding supports, 
wherewith the lateral surfaces of the main guiding supports and the 
terminal members are [all] parallel; and 

-- additional (auxiliary) rod- like guiding supports which are 
disposed at the middle of the strip, which supports are connected to 
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a tapered (wedge-shaped) detent plate, which auxiliary supports, 
along with the rod- like main guiding supports, are oriented to [sic] 
the lateral surface of the needle advancer; wherewith 

-- the needle advancer is in the form of a circular sector piece 
which is rigidly connected to the shaft, which sector piece bears 
tapered (wedge-shaped) plates disposed at an angle to the lateral 
surface, which plates are spring-like (or spring - loaded) ; and 
wherewith 

-- the shaft is mounted in an antifriction bearing which is in turn 
mounted in the bushing, and (said shaft) is disposed in the interior 
space of the hollow shaft and the body, with the possibility of being 
displaced axially. 

Figs. 1 and 2 show a set of views [(lateral, front, and 
perspective front)] of a head assembly for an automatic device [, 
according to the invention] . 

The head assembly for an automatic device is comprised of: 
--a body 1 having a working part in the form of an arcuate needle 

guide 2 and a needle advancer 4 which is disposed on a shaft 3, and 
--a mechanism for moving (driving) the working part, said 

mechanism comprising a bushing 5 which is mounted on a hollow shaft 6 

which is connected with the body 1 with the possibility of turning, 

and, further 

--a detent 7 which is rigidly fixed to the surface of the bushxng 
5 at its (detent 7's) first end and is connected to the body 1 at its 
second end with the possibility of axial movement, and 

-- rod- like main guiding supports (8, 9) rigidly connected to the 
bushing 5, which supports bear the arcuate needle guide 2 which guide 
2 comprises a strip 10 with rod- like terminal members (11, 12) which 
members are disposed opposite to the rod- like main guiding supports 
(8, 9), wherewith the lateral surfaces of the guiding supports (8, 9) 
and the terminal members (11, 12) are parallel. 
Additional (auxiliary) rod- like guiding supports (13, 14) are 
disposed at the middle of the strip 10 which supports are connected 
to a tapered (wedge-shaped) detent plate 15, which auxiliary supports 
(13, 14), along with the rod-like main guiding supports (8, 9), are 
oriented to [sic] the lateral surface of the needle advancer 4. The 
needle advancer 4 is in the form of a circular sector piece 16 which 
is rigidly connected to the shaft 3, which sector piece 16 bears 
tapered (wedge-shaped) plates 17 disposed at an angle to the lateral 
surface, which plates 17 are spring-like (or spring- loaded) . The 
shaft 3 is mounted in an antifriction bearing 18 which is in turn 
mounted in the bushing 5 and (said shaft 3) is disposed in the 
interior space of the hollow shaft 6 and the body 1, with the 
possibility of being displaced axially. 

The body 1 is intended to link the head assembly (for the 
automatic device) to the drive means which provides rotational and 
forward- and- reverse rotational movement (respectively) to the hollow 
shaft 6 and the shaft 3. The arcuate needle guide 2 serves to hold 
the needle when the needle is withdrawn from the tissues being 
sutured, and to advance [sic] the needle via the spring- loaded 



tapered (wedge-shaped) plates 17 and to aid in the exertion of 
mechanical force by said plates 17 . 
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The shaft 3 serves to transmit forward and reverse rotational 
movement to the needle advancing mechanism 4 and to the circular 
sector piece 16. The needle advancer 4 serves to transmit mechanical 
force and advancing movement to the needle via the spring- loaded 
tapered (wedge-shaped) plates 17. 

The bushing 5 and the hollow shaft 6 serve to convert rotational 
movement of the hollow shaft 6 to advancing movement of the working 
part of the head assembly (for the automatic device) longitudinally 
along the incision (wound) which is being sutured, at a time when the 
entirety of the needle is disposed on the spring- loaded tapered 
(wedge-shaped) plates 17, and is outside of the tissue which is to be 
sutured. 

The detent 7 prevents the bushing 5 from rotating along with the 
hollow shaft 6. The rod-like main guiding supports (8, 9) serve to 
support the arcuate needle guide 2 and to prevent movement of the 
needle in the transverse direction. The strip 10 and the rod- like 
terminal members (11, 12) serve hold the needle on the tapered 
(wedge-shaped) plates 17 and to prevent movement of the needle in the 
transverse direction. 

The auxiliary supports (13, 14) serve to hold the tapered 
(wedge-shaped) detent plate 15 to the strip 10, and to prevent 
movement of the needle in the transverse direction. The tapered 
(wedge-shaped) detent plate 15 allows advancing movement of the 
needle in one direction only along an arc over the spring- loaded 
tapered (wedge-shaped) plates 17 when said plates 17 are being moved 
in forward- and- reverse rotational movement along with the circular 
sector piece 16 and the shaft 3 . 

The circular sector piece 16 and the spring- loaded tapered 
(wedge-shaped) plates 17 serve to transmit advancing movement to the 
needle, and to transmit mechanical force from the shaft 3 which is 
moved in forward- and- reverse rotational movement. The antifriction 
bearing 18 serves to provide for advancing movement of the shaft 3 
along with the bushing 5, longitudinally along the incision (wound) 
which is being sutured, while allowing independent rotational 
movement of the shaft 3 with respect to the bushing 5. 

The head assembly for an automatic device operates as follows: 

Shaft 3 is driven in forward-and- reverse rotational movements of 
c. 10° (angular displacement), by drive means (not shown); these 
excursions each slightly exceed the distance between successive 
spring-loaded tapered (wedge-shaped) plates (17, 17) along the 
[peripheral] arc of the circular sector piece 16 . These movements 
executed by the circular sector piece 16 are transmitted to the 
spring-loaded tapered (wedge-shaped) plates 17, the edges of which 
are disposed in recesses of the needle, whereby the needle itself is 
moved in its 
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clockwise forward path. When the spring- loaded tapered (wedge- 
shaped) plates 17 are moved in the opposite direction 
(counterclockwise) , the needle is not carried along with (is not 
moved along with) said plates 17, because the needle is held on the 
bushing 5 [sic] , by means of the tapered (wedge-shaped) detent plate 
15; and/or the needle is not so carried along as a consequence of 
pressure exerted on the needle by the tissues which are being sutured 
(which pressure resists such carrying along) . When the needle is 
disposed in its upper position distant from the tissues being 
sutured, the shaft 3 stops moving, and at that moment a rotation of 
the hollow shaft 6 causes the bushing 5 (along with the elements 
connected to it and to the needle) to be displaced longitudinally 
along the incision (wound) which is being sutured, such displacement 
being by a fixed distance (step) equal to the pitch of the stitch 
being deposited. After this, the f orward-and-reverse rotational 
movement of the shaft 3 is resumed, and the above -described operating 
cycle is repeated. 

Thus, the use of the proposed head assembly for an automatic 
device enables time savings in the suturing process, while exerting 
sufficient forces on the needle to suture not only soft biological 
tissues (but tougher tissues as well). The head assembly _ for an 
automatic device is simple and easy to operate and maintain. 

Patent claim : 

A head assembly for an automatic device for emplacing a surgical 
suture, comprised of a body having a working part in the form of an 
arcuate needle guide, and further comprised of a needle advancer 
(needle advancing mechanism) which is disposed on a shaft; 
characterized in that. 
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with the aim of shortening the time of emplacement of the suture, 
simplifying the design, and facilitating the operation, the head 
assembly is comprised of: 

--a mechanism for moving (driving) the working part, said 
mechanism comprising a bushing which is mounted on a hollow shaft 
which is connected with the body, with the possibility of turning, 
and, further 

--a detent which is rigidly fixed to the surface of the bushing at 
its (said detent's) first end and is connected to the body at its 
second end with the possibility of axial movement, and 

-- rod- like main guiding supports rigidly connected to the bushing, 
which supports bear the arcuate needle guide which needle guide 
comprises a strip with rod- like terminal members which terminal 
members are disposed opposite to the rod-like main guiding supports, 
wherewith the lateral surfaces of the main guiding supports and the 
terminal members are parallel; and 

-- additional (auxiliary) rod- like guiding supports which are 
disposed at the middle of the strip, which supports are connected to 
a tapered (wedge-shaped) detent plate, which auxiliary supports, 
along with the rod- like main guiding supports, are oriented to [sic] 
the lateral surface of the needle advancer; wherewith 

-- the needle advancer is in the form of a circular sector piece 
which is rigidly connected to the shaft, which sector piece bears 
tapered (wedge-shaped) plates disposed at an angle to the lateral 
surface, which plates are spring-like (or spring- loaded) ; and 
wherewith 

-- the shaft is mounted in an antifriction bearing which is in turn 
mounted in the bushing, and (said shaft) is disposed in the interior 
space of the hollow shaft and the body, with the possibility of being 
displaced axially. 
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TratisMter's footnotes to translation of USSR patent applKat.on 1 ^ 1 - \ K from Russian to 
English; 

(Numbers at left are the sequential footnote number followed by the Russian column page number 
followed by a section number (a to f). E.g., "3:2c." signifies footnote 3, relating to Russian Col. 2, 
namely section c of an imaginary six sections in Russian Col. 2.) 

1:1. Surgical suturing apparatuses are known which are comprised of a body, a needle-shaped 
implement, a housing for surgical staples [(may also mean "a bracket-shaped housing")], a lever 
member, and an advancing mechanism. 

2:2b. This object is achieved in that, 

in a known type of apparatus, comprised of a body having a working part in the form of an arcuate 
needle guide, and further comprised of a needle advancer (needle advancing mechanism) which is 
disposed on a shaft, 
the head assembly is comprised of: 

- a mechanism for moving (driving) the [said] working part, said mechanism comprising a bushing 
[(evidently threaded with respect to the hollow shaft)] which is mounted on a hollow shaft which is 
connected with the body, with the possibility of [said hollow shaft] turning, and, fiirther 

- a detent which is rigidly fixed to the surface of the bushing at its (said detent's) first end and is 
connected to the body at its second end with the possibility of axial movement, and 

- rod-like main guiding supports rigidly connected to the bushing, which supports bear the arcuate 
needle guide which needle guide comprises a strip with rod-like temiinal members which terminal 
members are disposed opposite to the rod-like main guiding supports, wherewith the lateral surfaces of 
the main guiding supports and the terminal members are [all] parallel; and 

~ additional (auxiliary) rod-like guiding supports which are disposed at the middle [along the length] 
of the strip, which supports are connected to 
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a tapered (wedge-shaped) detent plate, which auxiliary supports, along with the rod-like main guiding 
supports, are oriented [perpendiculariy] to the [radially] lateral surface of the needle advancer; 
wherewith 

- the needle advancer is in the form of a [disc-like] circular sector piece which is rigidly connected to 
the shaft [(ftie main shaft, not the hollow shaft)], which sector piece bears tapered (wedge-shaped) plates 
[(advancing plates)] disposed at an angle to the [radially] lateral surface [of said sector piece], which 
plates [(advancing plates)] are spring-like (or spring-loaded); and wherewith 

~ the [(main)] shaft is mounted in an antifriction bearing which is in turn mounted in the bushing, and 
(said [main] shaft) is disposed in the interior space of the hollow shaft and the body, with the possibility 
of being displaced axially [in space] [(e.g. the possibility of the main shaft (and the bushing) being 
displaced axially)]. 



3 :3b. The head assembly for an automatic device is comprised of: 

~ a body 1 having a working part in the form of an arcuate needle guide 2 and a needle advancer 4 
which is disposed on a shaft 3, and 

~ a mechanism for moving (driving) the [said] working part, said mechanism comprising a bushing 5 
[(evidently threaded with respect to the hollow shaft 6)] which is mounted on a hollow shaft 6 which is 
connected with the body 1 with the possibility of [said hollow shaft 6] turning, and, further 

- a detent 7 which is rigidly fixed to the surface of the bushing 5 at its (detent 7's) first end and is 
connected to the body 1 at its second end with the possibility of axial movement, and 

- rod-like main guiding supports (8, 9) rigidly connected to the bushing 5, which supports bear the 
arcuate needle guide 2 which guide 2 comprises a strip 10 with rod-like terminal members (11,12) 
which members are disposed opposite to the rod-like main guiding supports (8, 9), wherewith the lateral 
surfaces of the guiding supports (8, 9) and the terminal members (11, 12) are [all] parallel. 

[Translator's note: It is somewhat apparent that the "needle advancer" 4 is the entire configuration borne 
on the sectoral disk 16, and that the needle itself (Russian "igla") is the generally crescent-shaped piece 
at the bottom of Fig. 2, which piece has a series of sawtooth-like ramps on its inner border, and is 
labeled "igla" but does not bear a reference numeral. 

Thus, the reference numeral 4 in Fig. 2 should bear an arrowhead to indicate that it represents 
the entire substincture of the device and in particular does not represent the needle (which needle is not 
deemed part of the device).] 

Additional (auxihary) rod-like guiding supports (13, 14) are disposed at the middle [along the length] of 
the stiip 10 which supports are connected to a tapered (wedge-shaped) detent plate 15, which auxiliary 
supports (13, 14), along with the rod-like main guiding supports (8, 9), are oriented [perpendicularly] to 
the [radially] lateral surface of the needle advancer 4. The needle advancer 4 is in the form of a [disc- 
like] circular sector piece 16 which is rigidly connected to the shaft 3, which sector piece 16 bears 
tapered (wedge-shaped) plates 17 [(advancing plates)] disposed at an angle to the [radially] lateral 
surface [of said sector piece 16], which plates 17 are spring-like (or spring-loaded). The [main] shaft 3 
is mounted in an antifiiction bearing 1 8 which is in turn mounted in the bushing 5 and (said [main] shaft 
3) is disposed in the interior space of the hollow shaft 6 and the body 1, with the possibility of being 
displaced axially [in space] [(e.g. the possibility of the main shaft 3 (and the bushing 5) being displaced 
axially)]. 

4 : 3 f The arcuate needle guide 2 serves to hold the needle when the needle is withdrawn from the 
tissues being sutured, and to advance [(aid in the advancing of)] tiie needle via the spring-loaded tapered 
(wedge-shaped) plates 17 and to aid in tiie exertion of mechanical force by said plates 17. 



5 :4a. The shaft 3 serves to transmit forward and reverse rotational movement to the needle advancing 
mechanism 4 and [in particular] to the circular sector piece 16. The needle advancer 4 serves to transmit 
mechanical force and advancing movement to the needle via the spring-loaded tapered (wedge-shaped) 
plates 17. 

The bushing 5 and the hollow shaft 6 serve to convert rotational movement of the hollow shaft 6 
to [stepwise longitudinal] advancing movement of the working part of the head assembly (for the 
automatic device) longitudinally along tlie incision (wound) which is being sutured, at a time when the 
entirety of the needle is disposed on the spring-loaded tapered (wedge-shaped) plates 17, and [(as shown 
in Fig. 2)] is outside of the tissue which is to be sutured. 

The detent 7 prevents the bushing 5 fi-om rotating along with flie hollow shaft 6 [(if and when 
said shaft 6 rotates)]. The rod-like main guiding supports (8, 9) serve to support the arcuate needle 
guide 2 and to prevent movement of the needle in the transverse direction. The strip 10 and the rod-like 
terminal members (11,12) serve hold the needle on [(in engagement with)] the tapered (wedge-shaped) 
plates 17 and to prevent movement of the needle in the [respective] transverse direction. 

The auxiliary supports (13, 14) serve to hold the tapered (wedge-shaped) detent plate 15 to the 
strip 10 [(viz. apparently at a distance from said strip according to the Figures)], and to prevent 
movement of the needle in the transverse direction. The tapered (wedge-shaped) detent plate 15 allows 
advancing movement of the needle in one direction only along an arc over the spring-loaded tapered 
(wedge-shaped) plates 17 when said plates 17 are being moved in forward-and-reverse rotational 
movement along with the circular sector piece 16 and the [main] shaft 3. 

The circular sector piece 16 and liie spring-loaded tapered (wedge-shaped) plates 17 serve to 
transmit advancing movement to the needle, and to transmit mechanical force from the [main] shaft 3 
which is moved in forward-and-reverse rotational movement. The antifriction bearing 18 serves to 
provide for [stepwise longitudinal] advancing movement of the shaft 3 along with the bushing 5, 
longitudinally along the incision (wound) which is being sutured, while allowing independent rotational 
movement of the shaft 3 with respect to the bushing 5. 



6:4e. The [inventive] head assembly for an automatic device operates as follows: 

Shaft 3 is driven in forward-and-reverse rotational movements of c. 10° (angular displacement), 
by drive means (not shown); these excursions each slightly exceed the distance between successive 
spring-loaded tapered (wedge-shaped) plates (17, 17) along the [peripheral] arc of the circular sector 
piece 16. These movements executed by the circular sector piece 16 [(attached to the shaft 3)] are 
transmitted to the spring-loaded tapered (wedge-shaped) plates 17, the [distal] edges of which are 
disposed in recesses of the needle [(as they engage said needle)], whereby the needle itself is moved in 
its 
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clockwise forward path. When the spring-loaded tapered (wedge-shaped) plates 17 are moved in the 
opposite direction (counterclockwise), the needle is not carried along with (is not moved along with) 
said plates 17, because the needle is held on the bushing 5 [(i.e. is held in coordination with the bushing 
5)], by means of the tapered (wedge-shaped) detent plate 15; and/or the needle is not so carried along as 
a consequence of pressure exerted on the needle by the tissues which are beuig sutured (which pressure 
resists such carrying along). When the needle is disposed in its upper position distant from the tissues 
being sutured, the shaft 3 stops moving [(rotating)], and at that moment a rotation of the hollow shaft 6 
causes the bushing 5 (along with the elements connected to it and to the needle) to be displaced 
longitudinally along the incision (wound) which is being sutured, such displacement being by a fixed 
distance (step) equal to the [desired] pitch of the stitch being deposited. After this, the forward-and- 
reverse rotational movement of the shaft 3 is resumed, and the above-described operating cycle is 
repeated. 

Thus, the use of the proposed head assembly for an automatic device enables time savings in the 
suturing process, while exerting sufficient forces on the needle to suture not only soft biological tissues 
[but tougher tissues as well]. The [described] head assembly for an automatic device is simple and easy 
to operate and maintain. 



7:5e. A head assembly for an automatic device for emplacing a surgical suture, comprised of a body 
having a working part in the form of an arcuate needle guide, and further comprised of a needle 
advancer (needle advancing mechanism) which is disposed on a shaft; characterized in that, 
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with the aim of shortening the time of emplacement of the suture, simplifying the design [of the 
assembly], and facilitating the operation, the head assembly is comprised of 
~ a mechanism for moving (driving) the [said] working part, said mechanism comprising a bushing 
[(evidently threaded with respect to the hollow shaft)] which is mounted on a hollow shaft which is 
connected with the body, with the possibility of [said hollow shaft] turning, and, fiirther 

- a detent which is rigidly fixed to the surface of the bushing at its (said detent's) first end and is 
connected to the body at its second end with the possibility of axial movement, and 

- rod-like main guiding supports rigidly connected to the bushing, which supports bear the arcuate 
needle guide which needle guide comprises a strip with rod-like terminal members which terminal 
members are disposed opposite to the rod-like main guiding supports, wherewith the lateral surfaces of 
the main guiding supports and the terminal members are [all] parallel; and 

~ additional (auxihary) rod-like guiding supports which are disposed at the middle [along the length] 
of the strip, which supports are connected to a tapered (wedge-shaped) detent plate, which auxiliary 
supports, along with the rod-like main guiding supports, are oriented [perpendicularly] to the [radially] 
lateral surface ofthe needle advancer; wherewith 

- the needle advancer is in tiie form of a [disc-like] circular sector piece which is rigidly connected to 
the shaft [(the main shaft, not the hollow shaft)], which sector piece bears tapered (wedge-shaped) plates 
[(advancing plates)] disposed at an angle to the [radially] lateral surface [of said sector piece], which 
plates [(advancing plates)] are spring-like (or spring-loaded); and wherewith 

~ the [(main)] shaft is mounted in an antifriction bearing which is in turn mounted in the bushing, and 
(said [main] shaft) is disposed in the interior space of the hollow shaft and the body, with the possibility 
of being displaced axially [in space] [(e.g. the possibility of the main shaft (and the bushing) being 
displaced axially)]. 
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MaoepereHMe othocwtca k neAMUWHeV a 
MweHHO K xMpyprnM. • 

HaeecTeH xupyprMHecKvin cujMBaioiMMA 
annapar. coAepKaiuMK Kopriyc, iiriioo6pai3- 
Hyra MatpMuy, CKO&oMHwft MaraanH, pwsar m 
TO/iKare/ib. 

HeAocTaTKM cnoco6a b npoAOAJKureflb- . 
HOCTM onepauMM ciuwaaHim, b ciidxHoerM 
HacTpoftKM annapara, a OTHocMie/ibHO rpo- 
MosAKOi^ pa6oMeft Macin, b McnoiibaoBaHMw 

Afl" CUJMBaiHMfl BMeCTO HMTH CK06b|. 

UlSBeCTeH CUIMBaiOlUMM MHCTpyMeHTi co- 

AepJKaiMMi* Kopnyc c pa6oMe£^ MacTbJO b BMAe 
Ayroo6p93Horo uro/ibHoro HanpaBMre/iJi m 
pasMeiueHHoro Ha ocu. Mro/ibHoro TOflKateflJi. 

HeAOcraTOK cnocoSa b HeBoaMOKHocTii 
aBTOMaTMMecKoro HanoKeHns? uiaa Ha aecb 
paapes dmnormecmx iKaneSi m-3a nem- 
6e)KHoro npocKa/ibawBaHUJi npoT«rwBaipiuux 
Mr/iy po/JMKOB TO/iKare/iJi. a anaMMT, HeBoaMWK- _ 

HOCTM aBTOMaTMMeCKOrO <|)MKCMpOBaHMll M0-. 

MCHTa BWxoAa nr/iw m TKaHeft. Kpowe TOro, 
paaaiiBaeMoe ycvime orpaHMseHO, raK kbk oho 
onpeAe/meTca nwuih rpeHneM wnu o pOiiMKM 
TO/iKare/ifi npM wanoR n/iomaAn noaepocHOCTW 
nrjiw. 



Uenbio uapSpereHHsi mna&rcn coKpaiue- 
HMe BpeMeHM Ha/tOKeHMji luea, ynpoiueni/ie 
KOHCTpyKitMM M o6ecneMeHMe yAo6CTBa pa6o- 

Tbl. 

Ue/jb AOCTuraeTca tsm, mto b iisBecTHOM 
ycTpot^CTBe, coAep>KameM Kopnyc c paBoMefl 
MacTbK) B BMAe AVOoSpasHoro uro/ibHoro na- 
npasMTenn h pasMemeHHoro na ocm Mro;ibHoro 
TonKaTenn. rortOBKa coAepxnT MexanMSM ne- 
peMeiueHMfl paBoMefi HacTn. BwnonHeHHbiW b 
BMAe raCiKM, ycTanoBvieHHoCi na no/iOM BUHre, 

COeAMHeHHOM C B03MO>KHOCTbl6 BpaiAeHMfl C 

KopnycoM,M cnaSxeHHOfl CTOnopoM, jkbctko 
saKpenneHHUM na noBepxHocru jafim nep- 

BUM KOHUOM M CBflSaHHblM C KOpnyCOM C B03- 

MOXHocTbK) oceBoro nepeMemeHMH btopwm 
KOHUOM, npuMCM 83 rafiKfe MtecTKO saKpen/ieHbi 
ocHOBHue cTep>KHeBbie HanpaB/iniomMe kpoh- 
. uiTeAHbi c pasMemeHHUM na hmx Ayroo6pa3* 
HUM wronbHWM HanpaBMTe/jeM. BunoflHeHHbiM 
B BMAe flCHTbi M cTep>KHeBbix orpaHMHMTe;ie«. 
pasMemeHHux nanpoTMB ochobhux Hanpaa- 

ilAtOIUMX CTepjKHeBblX KpOHlUreRHOB M OpMeH- 

TMpoaaHHux napannenbHo mx 6okobum 
noBepxHOCTOM. npM STOM HB cepeAMH© ;>eHTM 
ycraHOBAeHu Aono/iHMTe/ibHbie CTep)KHeBbie 
HanpaB/iJiiouiMe KpoHiuTeftHu. caflsaHHu^^co 
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CTonopHoft aaocTpeHHoft n/iacTMHofl M opweH- Ocb 3 npcAHasHaMeHa An» cooBiueHWfl 

TMpoBaHHbie BMecre c ochobhwmm HanpaB/im- MronbHOMy TO/JKare/iio 4 m KpyroeoMy ceKxopy 

KjiMMMM cxepxHeBbiMM KpoHujTeCiHaMM K 1 6 . BpaiMareflbHoro B03BpaTHo-nocTynaTe/ib- 

SoKOBOft noBepxHOCTM uro/ibHoro TO/iKareiin, Horo flBM>KeHM«. uro/ibHWM TO/iKare/ib 4 - ^/in 

Buno/iHeHHoro b bmag jkbctko CBJisaHHoro c 5 nepeAami »a nr^y nepea npyxwHHbie saocx- 

ocbK) KpyroBoro ceKxopa c pacnonoxeHHWuw peHHwe n/iacxuHbi 17 MexaHi-mecKoro ycn/iHa 

noA ymoM K 6oKOBo« noBepxHOCTM npy)KMHHW- m nociynaxe/ibHoro ABMjKeHiin. 

MM saqcxpeHHbiMii nnacxMHawn, a ocb saKpen- TaCiKa 5 BMecxe c no/iuM bmhxom 6 cnyxax 

yieHa b nofliunnHUKe KaMeHMn.ycxaHOB/ieHHOM p,nn npeoBpaaosaHUfl apamaxe/ibHoro abmxg- 

B rat^Ke, w pacnonoxeHa b no/iocTnx BUHxa m 10 hmb nofloro BiiHra 6 b nocTynare/ibHoe ABM)Ke- 

Kopnyca c BOSMOxHocxbto oceBoro nepeMeme- Hue paConeC^ Macru po/iobkm aaxoMaxa BAO/ib 

Husi. ciuMBaeMoro paapeaa, KorAa bch nr/ia pacno- 

Ha <t)Mr.1 M 2 naoOpajKeHa ronoBKa aBxo- flO)KeHa Ha npyjKWHHbix aaocxpeHHUx n/iacxn- 

Maxa, 061J4MM BMA. Max 17 M BHe cujMBaeMbix TKaneC*. 

FoflOBKa aaxowaxa cocxomx 113 Kopnyca 1 15 Ctonop 7 npeAOxapamaex npoKpyni/iBa- 

c pa6oHeCi nacxbio b awfle AyrooGpasHoro Hue raiiKM 5 BMecxe c no/ibiM bmhxom 6. 

uro/ibHoro Hanpaenxe/ifi 2 m pasMeuneHHoro OcHosHbie cxepxHesbie HanpaB/ijiioiMMe 

Ha ocM 3 uronbHoro xonKaxe/ifl 4, wexaHnaMa KpoHiuxeMHu 8 m 9 npeAHaaHaneHbi pflu Kpen- 

nepeMeaieHMa pa6oHeCi HacTM, Bbino/iHeHHOro /leHWfl Ayroo6pa3Horo uronbHoro HanpaBnie- 

B BMAe rai^iKM 5. ycxanoB/ieHHoC^ na no/iow 20 /ifl 2 m a/ia npeAOTBpaiueHi/in CMeu4eHM3.Mrnbi 

BMHxe 6, coeAMHeHHOM c B03M0)KH0cxbK) Bpa- , B nonepeHHOM HanpaB/ieHMM. nema 10 m cxep- 

meHMfl c KopnycoM 1, m CHa6)KeHH0('i cronopoM oKHeebie orpannHnxenn 1 1 m 12 pjya cfrMKcauuM 

7, >KecxKo saKpenyieHHbiM Ha nosepxHOCXM rati- urnu na npyxMHHUx aaocxpeHHux n/iacxuHax 

KM 5 nepBbiM KOHUOM M CBflsanHbiM c KopnycoM 17 m A/ia npeAOxapaiueHUfl CMeiueHMn Mr/iw b 

1 c B03Mo>KHOCXbK) oceBoro nepeMemeHMfl Bxa- 25 nonepenHOM HanpasneHMn. 

pbiM KOHUOM. npMHeM Ha raftKe 5 )KecTKO AononHnxeiibHbie cxepxHesbie nanpaB- 

aaKpen^eHbi ocHOBHwe cxepKHeswe Ha-- ^f^^OlmeKpOHm■rev^Hb^^3\^^Acny>KarpJ^rl^m' 

npaanflraiAMe KpoHiuxe^HW 8 m 9 c pasMe- cauMM na nenxe 10 cxonopHoi?i saocxpeHHOfi 

meHHUM Ha hmx Ayrbo6pa3HUM vironbHuM n/iacxMHu 15 m a^h npeAoxapaiueHMfl CMeme- 

HanpaBMxe/ieM2, Bbino/iHeHHbiMBBMAefleHxw 30 HMflMrflbiBnonepeMHOMHanpaBneHMM.Cxonop- 

10 M cxepjKHesux orpaHMMMxe/ieC^ 11 m 12, hba saocxpeHnasj n/iacxMHa 15 o6ecneMM8aex 

pasMemeHHux Hanpoxwe ochobhux Hanpae- nocxynaxe/ibwoe ABMxeHMe v\rr\a ionbKo b oa- 

iinioiuMx cxepjKHeBux KpoHiureAHOB 8 m 9 m hom nanpaB/ieHMM BAO/ib pacno/io^KeHHux no 

opMenxMpOBaHHbix napan/)eiibH0 mx Sokobum Ayre npyxMHHbix aaocxpeHHbix n/iacxMH 17. Kor- 

noaepxHocTUM. ripM sxom hb cepeAnne /iqhxu 35 Aa nowieAHwe cosepuiaiox BMecxe c KpyroBUM 

10 ycxaHOB/ienu Aono;iHMTeyibHf>ie crepjKHe- ceKxopoM l&uocbioSBpautaxenbHbiebosBpax- 
Bbie HanpasnfliomMe KpoKiuxeftHbi 13 m 14,. HO-nocxynate/ibHue ABM^eHMji. 

CBfiaaHHue co cxonopnoR saocxpeHHoiS n^a- KpyroBot) ceKxop 16 m npyKMHHue saocT- 

cxMHOi* 15 M opMenxMpoaaHHue BMecxe c oc- peHHbie nnaciMHW 17 npeAHasHaMeHU Ana ne- 

HOBHbiMM HanpasflflioiuMMM cxepxHeBUMM 40 peAaHM urne nocTynare/ibHoro ABvtxeHvin m 

KpoHoixet^HaMM 8 M 9 K 60KOBOM noBepxHocxM MexaHMMecKoro ycM/iwa coBepiuaioiueCI epa- 

Mro/ibHoro xoiiKaxe/iJi 4, Bbino/iHeHHoro b bmab maienbHbie BosBpaxHo-nocxynaxe/ibHbie abw- 

xecxKOCBflsaHHOrococbraG KpyroBoroceKxopa jKenun ocm 3, noAUJMnHMK 18 KaneHMfl - finn 

16 c pacnonoxeHHbiMM noA yr/ioM k 6oKOBoCi oSecneMeHMin nocxynaxe/ibHoro ABM>KeHMfl ocm 

noBepxHocxM npyxMHHbiMM saocxpeHHbiMM 45 3 BMeciecrai^KOPiSBAO/ibcujMBaeMoropaapeaa 

n/iacxMHBMM 17, a ocb 3 aaKpennena B noAiUMn- npn HeaaBucHMOM spamaxe/ibHOM abmxbhmm 

HviKe 18 KaneHMfl, ycxanoBfleHHOM b raPlKe 5, m ocm 3 no oxHOuieHMio k raCiKe 5. 

pacnoflOJKeHa b nonocxsix bmhxb 6 m Kopnyca 1 TonoBKa aexoMaxa pa5oxaex c/ieAyromMM 

c B03MO>KHOCXbio ocsBoro nepeMeiueHMS). o6pa30M, 

50 OcM 3 cooBmaioxcji Mepea npMBOA (hg no- 

Kopnycl npeAHaaHaneH A/>« conpflxeHM« Kasan) apaiuaxe/ibHwe aosBpaxHO-nocxyna- 

ro/iOBKM aBTOMara c npMBOAOM, cooSmaioiUMM xe/ibHue ABMJKenMn hb yro/i nopfiAKa 1 0°, x.e. 

BpaiuaxeflbHoe m DpaiuaxeflbHoe BOdspaxHo- nyxb npeBuiuaioiMMCi paccxonHMe Me>KAy co- 

nocxynaxe/ibHoe ABMjKCHMe cooxBexcxaeHHo ccahmmm npyjKMWHbiMM saocxpeHHbiMM n^a- 

no/iOMy BMHxy 6 M OCM 3. Ayroo6pa3Hwi^ wroflb- 55 cxmhbmm 17 BAO/ib AyrM KpyroBoro ceKxopa 1 6. 

Hbi« HanpaBMTe/ib 2 npeAHaaHaneH pjin <|)mk- 3xm ABMKeHMn nepes KpyroBo« ceKxop 16 ne- 

cauMM wrntA npw auxoAe ee m3 cuiMBaeMux pcAaiOTCfl npyjKMHHUM aaocxpennbiM nnacxM- 

TKaHeftMAnncoo6iMeHMjiMnieHepe3npy;KMH- hbm 17. Kpasi npyxwHHbix saocTpeHHWx 

Hbie saocrpeHHwe n/iacxMHw 17 nocxynaxeflb- n^acxMH 17. pacnoflOKenHue b yr;iy6;ieHMflx 

Horb ABM>KeHM« M MexaHMHecKoro ycMiiMsi. Ha ceMeK Mr/iu. ABMraiox Mr/iy npM csoeM npn- 



MOMxoAe noMacoBOMCTpenKe.npMo6paTHOM 
xoAe npy)KMHHWx saocTpeHHwx n/iacTMH 17 
npoTMBMacoBoPiCTpenKM wr/ia BMecTC c hmmm 
He CMemaercfl aa cmbt (jjuKCwpoBaHHOft Ha 
raMe 5 c noMombw Aono/tHHTe/ibHtix CTep)K- 

HeBWX KpOHlUteftHOB 13 M 14 CTOnOpHOW 38- 

ocTpeHHoPi n/iacTMHW 15 vwm BCneACYBVie 
OKaiMfl wrnw ciunBaeMbiMvi TKaHJiMM. KqrAa 
urna HaxoAMTCS b BepxHeM nono)iteHMM. VAa- 
/leHHOM OT cuJMBaeMbixTKaHeW. ocb3 npeKpa- 

maex CBOM ABMJKeHMH M B 9T0T MOM€HT 

BpameHwe nonoro BMHxa 6 aacraBiiBeT raRKy 5 
BMecTe c conpB>KeHHbiMii c Hert a/ieMeHTaMn 
w c nr/ioi* CMecTMtbCji sflo/ib paapesa Ha 4>mk- 
CMposaHHoe paccroflHue, pasHoe uiary Haiaia- 
AbiBaeworo uiBa, noc/ie Mero CHOsa 
B03o6HOBnflioTCti BpamaxenbHwe BoaapatHO- 
nocTynaxenbHwe ABwyneHm ocm 3. m Buiue- 
oniicaHHbiCI paeoMMftuMK/i noBTopseTca. 

TakwM oSpaaoM. Mcnoiib30BaHwe npeAna- 
raeMOft rb/ioBKM aBTOMara noaao/ineT coKpa- 
TMTb BpeMfl onepauMM cmnBaHMJi, na wrny 
qeftCTByer MexaHnnecKoe ycM/iwe. AOCTaroM- 

HOe A/«n CUJMBaHMfl He TOAbKO MSrKMX 6M0/10- 

ruMecKMx TKBHeC^. rp/ioBKa aBTOMara npocTa s 
3Kcn/iyaTamiM. 

(DopMy/ia M3o6peTeHM5» 
ro/ioBKa aBTOMaia Rnn nano^Kemn xwpyp- 
runecKoro HuxoMHoro lUBa. coAepJKaiUfiJi KOp- 
nyc c pa6o«4ei» nacTbio b BMAe AyrooSpasHoro 
uroflbHoro HanpasMTe/iti m paaMemftHHorp Ha 
OCM iiroiibHoro TO/iKarenfl. o t n m m an m a fl- 



C H TCM. HTO. C UenblO COKpameHMP BpeMCHM 

Hano)KeHM5i luaa. ynpomeHwn KOHcrpyKUMM m 
o6ecneHeHim yAo6cTBa pa6oTbi, ronosKa co- 
AepJKMT MexaHMSM nepeMemeHMfl paCoMei^ 
5 HacTM. BwnonHeHHbiiS b bmab raC^KH, ycraHOB- 
■■ ncHHOM Ha nonoM siiHTe. coeAHHeHHOM c 

B03MOJKHOCTblO BpameHMfl C KOpPyCOM, M 

CHa6>KeHH0M CTonopoM, )KecTKO 3aKpen;ieH- 
HbiM Ha noBepxHOCTM raiiKM nepauM kohuqm m 

10 CBflSaHHWM C KdpnyCOM C B03M0>KH0CTbHD OCC" 

Boro nepeMemeHMfl BiopuM kohuom. npuneM 
Ha raCiKe jkbctko aaKpen/ieHW ochobhwc ctep- 
xneBue HanpasnaioiMne xpoHuiTePiHbi c paa- 
Meiue'HHbiM Ha hmx Ayroo5pa3HbiM wronbHbiM 
15 HanpaBMTe/iew, BwnoflHeHHbiMBBHAeneHTWM 
CTep>KHeBux orpaHMMMxe/iePi, paaMeweHHbix 
HanpoTMB ocHOBHbix, HanpaB/iflKDiMMX cxepx- 
■ HeBbix KpOHiuxetiHOB M opMeHXMpOBaHHbix na- 
panne/ibHO tix eoKOBUM noBepxHocx«M, npn 
20 3T0M Ha cepeAMHe neHTW yctanoB/ieHW Aono/i- 
HMxe/ibHue cxepxHeawe Hanpaa/iflioiMMe 
KpoHmTet^Hbt. cBasaHHbie co cxonopHOft 3a- 
ocxpeHHOi^ n/iacxMHoft M ppwenxMpoBaHHwe 
BMecxe c ocHOBHbiMM HanpaanfliomMMM cxep- 
25 xHeawMw KpOHiureftHaMM k 6oKPBO(i» noaepx- 
HocxM uro/ibHoro jonKaiena, BbinonHeHHoro b 
BMAS JicecTKO CBjJsaHHoro c ocbK) icpyroBoro 
ceKxopa c pacnoJioJKeHHWMM noA yr/iOM k 6o- 
KOBoPl noBepxHOCTwnpyjKWHHbiMM saocxpeH- 
30 HbiMw nnacxMHaMM, a ocb saKpenneHa b 
noAiiJunHMKe Ka^eHM^^, ycxaHOB^eHHOM b ra«- 
Ke, M pacntwio>KeHa B noiiocxflx BMHxa M Kopny- 
ca c B03MO)KHocTbio oceBoro nepeMemeHMfl. 
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